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Semantic Choice and Personality Structure 


Florence L. Goodenough 
University of Minnesota 


AN IS A RECEPTIVE CREATURE. Not 

only is his body equipped at every point 

with sensitive nerve endings by means of 
which physical events are transformed into nerve 
action, but he is further provided with a muscular 
system that enables him to bring himself into active 
contact with a wide variety of objects and events. 
Thus, in part through the inevitable conditions of liv- 
ing and in part as a result of his own purposeful 
ac.ivity, he is constantly bombarded by an unending 
vries of external forees which impinge to a greater 
or less degree upon his sensitive organism. 

He is also a retentive creature. Like footprints in 
moist clay, the experiences through which he passes 
in the eourse of his life leave their impression upon 
the strueture of his personality. But because man 
is, first of all, an active creature—a living organism 
for whom contaet with the environment means a econ- 
stant sequence of metabolic interchange, both physio- 
logical and psyehologieal—such an analogy cannot be 
pushed too far. Certainly the form and pattern of 
man’s personality is not merely the passive result of 
the environmental strains and stresses through which 
ie has passed. Not only does man leave his own foot- 
prints on the sands of time, but the imprints which 
the external world makes upon him are continually 
being subjeeted to internal pressures and strains aris- 
ing from the ehanges incident to his own growth and 
development and to the accumulation of new experi- 
énees which overlie and modify the traces left by 
previous events. 

It is this aetive and dynamic interchange between 
the self and its surroundings which lends to an indi- 
vidual’s impressions of former events their chief im- 
portance as indieators of personality characteristies. 
If external happenings were merely to leave an exaet 
and factual record of their overt characteristics upon 
the mind of the person who experiences them, a study 


Vice-presidential address delivered at St. Louis, 28 
March 1946, before the Midwestern Psychological As- 
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of such records would have little more than historical 
significance. It is just because mental impressions 
are not simple reproductions of the events which gave 
rise to them but, on the contrary, have been restruc- 
tured, reorganized, elaborated, or simplified in eon- 
formity with the character of the experiencing indi- 
vidual that their later contour becomes worthy of 
serious investigation by the psychologist. Within 
limits, at least, the psychological interest in such im- 
pressions increases in proportion as their factual 
accuracy diminishes. 

Sinee the days of Jung it has been recognized that 
the nature of these reconstructed memory traces may 
be explored through the medium of free associations 
to common words. The use of word association tests 
in clinical practice was given a certain degree of sta- 
tistical precision by means of the standardized fre- 
quency tables compiled by Kent and Rosanoff (4), who 
demonstrated that mentally disturbed persons who are 
finding the real world so difficult or unsatisfying that 
they attempt to withdraw into a universe of their 
own contriving are likely to give an excess number 
of responses not included in the standard lists but 
suggested by their own individual problems and fan- 
tasies. Many other diagnostic signs were noted by 
these authors and others. 

Most of the studies of word association earried out 
up to the present time have aimed chiefly at devising 
methods for clinical diagnosis. Behavioral manifes- 
tations of one kind or another are noted in connection 
with responses to particular stimulus words, and these 
leads are followed up in an attempt to uncover the 
meaning of such deviant responses in terms of the 
specific associations which gave rise to them. 

That studies of this kind have been, and will eon- 
tinue to be, of decided elinieal usefulness there ean 
be no doubt, nor ean the fact be questioned that im- 
portant scientific information has been gained in this 
way. But there is another aspect of the matter which 
thus far has been much less thoroughly explored. It 
is reasonable to suppose that the restructuring of 


remembered experiences by the individual is not 
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merely a fortuitous activity, but the resultant forms 
and patterns are in large part determined by the 
subject’s individual personality. It seems altogether 
likely, therefore, that not merely those responses which 
are so bizarre or unusual as to attract the attention 
of the experimenter but also the particular pattern 
of associations which fall within the normal or usual 
range may have diagnostie significance with reference 
to the broad aspects of personality which have resulted 
from the continuous assimilation of new experiences 
by a growing and changing organism. 

This idea is, of course, net new. As early as 1925 
Wyman (11) made use of the free association method 
in the development of a group test for school children 
which was designed to measure three kinds of interest, 
designated by her as “intellectual interest,” “social 
interest,” and “activity interest.” More recently, Ter- 
man and Miles included a controlled association test 
in the multiple choice form as a part of their test for 
the measurement of mental masculinity and feminin- 
ity. Maller (6) has constructed a test of the same 
type but using only two alternatives for the measure- 
ment of neurotic tendencies. A number of other in- 
vestigators have experimented with both free and con- 
trolled association as a device for the appraisal of 
personality or for the study of thought processes. 

Although it has been generally realized that the 
choice of stimulus words will have an important bear- 
ing upon the results obtained, relatively little has been 
accomplished in the way of developing an objective 
criterion for the selection of a suitable list of words 
for general use, even though the advantages of work- 
ing with a standard list for which a dependable table 
of response frequencies has been prepared are well 
recognized. Undoubtedly, one of the reasons for this 
seeming neglect is the fact that few people are wholly 
aware of the importance of a thoroughgoing know]l- 
edge of the range of responses to each stimulus word 
used if errors of interpretation are to be avoided. 
The distribution of responses for groups varying with 
respect to such factors as sex, age, education, and 
social background is likely to differ considerably, even 
for the most commonly used English words. For this 
reason, a single frequency table in which the responses 
of all available subjects are thrown into one common 
distribution can serve only a limited purpose, but for 
the same reason a comparison of the results obtained 
for contrasted groups, selected on the basis of some 
known differentiating factor, may yield exceedingly 
valuable information. 

If word association tests are to be used for the 
study of individual or group differences, two criteria 
for the selection of stimulus words are of prime im- 
portance: (1) the words must be simple, falling well 
within the everyday vocabulary of all those with 
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whom the test is to be used, and (2) each word should 
tend to elicit responses of strongly contrasted meanin, 
that lend themselves readily to classification. Th 
first criterion can be met reasonably well by compari 
son with such a standard source as the Thorndike 
Word List. Some years ago it oceurred to me that 
an excellent approach to the second might be inaq, 
by confining the choice of stimulus words to hon. 
graphs—words which, in their written form, hay, 
two or more different origins and consequently ty) 
or more well-contrasted meanings. Under pressure of 
instructions to work as rapidly as possible, the subject 
is rarely conscious of more than one possible meaning 
for such a word. His choice is made automatically 
and for the most part without awareness that choies 
is involved. 

Take, for example, the word “ring,” which may 
refer either to an article of jewelry or to the sound 
of a bell, or, somewhat less commonly, to other cirey. 
lar objects or to abstract shape. In addition, for , 
small group of persons, chiefly males, the most promi. 
nent association has to do with sports such as boxing, 
while with some women, for the most part those who 
have a good deal to do with the ailments of children, 
the word promptly elicits the response “-worm.” Lit. 


erary associations such as “and the book” or “Niebel- j 


ungen” oceur occasionally, and other rare but entirely 
comprehensible associations will be found in practi- 
cally any sample of moderately large size. 

These are the main eategories under which at least 
95 per cent of all the responses of an ordinary grow 
of English-speaking subjects can be classified. Sub- 
divisions within these broad groupings ean also be dis. 
tinguished with but slight falling off in reliability of 
placement. Within the jewelry category, for example, 
one may note a distinet difference in feeling tone 
between such comparatively impersonal and matter 


of-faet associations as “ring—hand” or “ring—finger 


‘and the more intimate note sounded by “ring—wei:- 


ding,” “ring—engagement,” or the still more persona! 
“ring—from Jim.” Even more remote than the rei 
erences to hands or fingers are the not infrequet! 
associations with materials or settings such as “ring— 
gold” or “ring—sapphire.” In like manner associa- 
tions clearly referring to sound admit a number © 
subdivisions. There are references to sound in the 
abstract, as “ring—noise” or “ring—elang.” ‘There 
the relatively nonspecifie “ring—bell.” There is the 
social or business reference, “ring—telephone,” 
more exclusively social “ring—door” or “doorbell.” 
There is the definitely aetive “ring—up” and the mort 


or the 


passive “ring—rang.” | 

That the unconscious reading of one or another © 
these contrasted meanings into a word to which any 
of them may apply is not merely a circumstantial 
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natter changing from moment to moment is attested 
by a number of facets. First, the responses of the 
ame person to each of a series of over 200 words of 
he homographie type are internally consistent. The 
snsistency 18 not always apparent to one unac- 
quainted with the underlying pattern of personality 
* its expression. I doubt that many persons would 
predict that persons whose response to the word “ring” 
‘; “finger” or “hand” are about three times as likely 
ty associate the word “wind” with “rain” as are those 
shose response to the word “ring” is “bell.” I have 
no very plausible explanation for this, but it has 
proved to be true in a number of different populations. 
Neither am I able to say why “ring—finger” and 
‘vind—rain” should be tied in with “kind—good,” 
while “ring—bell” and “wind—storm” are more likely 
to go with “kind—gentle,” but this is also the case. 
Not only is there this internal consistency but tests 
repeated after an interval of a year or more show 
a high degree of correspondence with respect to the 
gasses Of response given on the two occasions. 
Finally, there is the faet that groups selected on the 
basis of some external criterion exhibit recognizable 
patterns of response that distinguish them from other 
groups of different composition. 

Observation of this facet led to the hypothesis that 
free associations to stimulus words of the homographie 
type may provide unusually rich material for the study 


fof personality differences. The work of Terman and 


Miles (10) on mental masculinity and femininity sug- 
gested that a study of sex differences in response to 
alist of sueh words would provide a suitable test of 


the extent to which these unconscious choices among 


concealed alternatives may be regarded as signs of an 
underlying pattern of personality structure. 

The results of the first study have already been 
reported (2). In this investigation responses to a list 
of 240 stimulus words of the homographie type from 
a sample of 800 high school and college students 
equally divided as to sex were tabulated separately 
and a weighted seoring key was derived on the basis 
of the reliability of the sex differences as indicated 
by the magnitude of Chi-square. By means of this 
key the responses of an individual subject could be 
scored for mental maseulinity or femininity by a pro- 
cedure similar to that employed by Terman and Miles. 

When judged by the usual eriteria, the results ob- 


} ‘ained by this method appeared at first to be reason- 


ably satisfactory. The sexes were clearly separated 
with only a small percentage of overlapping. Inter- 
ual consisteney as indicated by the correlation between 
odd- and even-numbered items was approximately 
*.80 for single-sex groups and well over +.90 for 
stoups ineluding both males and females. Neverthe- 


less, as data were accumulated it became increasingly 
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evident that something was radically wrong. The 
nature of the difficulty could be summed up in a few 
words. The “feminine” man is not the same kind 
of human being as the feminine woman, nor is “mas- 
culinity” in women truly comparable to masculinity in 
males. There are enough surface resemblances to 
suggest a name for the trait, but the basie qualities 
are different. Since this was so evidently true, the 
use of a common key for scoring the responses of 
both sexes seemed a questionable practice. A second 
key or, more precisely, two keys were therefore con- 
structed by the same method used in deriving the first 
except that the groups compared were the top and 
bottom quartiles of single-sex distributions of eases 
which had been scored according to the first key. The 
two keys thus derived necessarily bear some resem- 
blance to each other and to the first key, but there 
are also many differences between them which follow 
a sufficiently consistent pattern to be of some psy- 
chological interest. 

When reference is made to an activity that is de- 
cidedly more common in one sex than in the other, 
the key for the sex of which the activity is charaeter- 
istic usually shows a sharp differentiation in the 
weights given to responses taking the form of active 
verbs as compared to those for participles ending in 
ing or to the past tenses ending in ed. For the sex 
less often participating, however, no such differentia- 
tion in score value usually appears. For example, the 
stimulus word “rod” elicits from both sexes a good 
many references to fishing, but in the case of males, 
those whose total scores fall in the top quartile for 
masculinity are so much more likely than are those 
with seores in the lowest quartile to respond with the 
active verb, “fish,” that on the basis of the Chi-square 
eriterion “fish” receives a weight of 4M on this key 
while “fishing” gets a weight of only 1M. In the 
case of women and girls, however, no such differentia- 
tion between the active verb and the participle ap- 
pears. Both forms are given somewhat more often 
by the less feminine than by the more feminine end 
of the distribution and so reeeive a weight of 1M, 
but the sharp cleavage between the active and passive 
references that is marked for the males is not ap- 
parent among females. 

When we come to words that refer to a typically 
feminine activity, the picture is reversed. An example 
is seen in the word “yarn,” which elicits from both 
sexes a good many references to knitting. Here the 
sharp distinction between the active verb and the 
participle is seen in the key used for females for 
whom the response, “knit,” gets a weighting of 4F 
while “knitting” is weighted only 1F. Again there 
is no differentiation between the two forms of the 
verb when given by males. Both receive a seore of 1F. 
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Results such as these strongly suggest that the ex- 
tent to which an activity has become a part of the 
life pattern of an individual, welded, as it were, into 
the very structure of his personality, is indicated not 
only by the fact that he has formed associations about 
it but even more strongly by the fact that these asso- 
eiations are related to the concrete performance of the 
act and not merely to acquaintance with it in a more 
abstract or remote sense. We fish or we talk about 
fishing; we knit or we see other people knitting. The 
one is active, forceful, dynamic; the other is passive, 
remote, desultory. 

Further evidence as to the differential significance 
of the active verb and the participle is obtained from 
a second study using the same list of stimulus words. 
The purpose of this investigation was to ascertain 
whether or not qualities of leadership are revealed 
in the free associations of typical adults. Through 
the cooperation of Col. Hobby the association test was 
given to approximately 1,000 women in the first Officer 
Candidate School of the Women’s Army Corps, at 
that time known as the Women’s Army Auxiliary 
Corps. Because of the unusually great care taken in 
the selection of candidates for this school to secure 
only women with high leadership ability (3), 
group chosen seemed likely to provide exceptionally 
good material for studying this question, at least as 
far as leadership in women is concerned. 

For comparison with the results obtained for the 
officer candidates, a second sample of approximately 
1,000 WAAC privates was also tested. A scoring 
key for leadership in women was then prepared by 
the same method as had been used in deriving the 
M-F keys, using as the basis for deriving the weights 
the difference between the responses of 500 officer 
candidates and an equal number of privates matched 
with the officer sample for age, residence, marital 
status, and occupation before enlistment. 

The proportion of active verbs among the associa- 
tions given by the officer candidates was many times 
greater than that given by the privates. This ten- 
deney was so marked throughout the entire list of 
words that it frequently, though not invariably, out- 
weighed the choice of semantic category in determining 
the leadership score. Tabulation of the weights given 
in the key indicates that the chances are almost 10 
to 1 that a response which is an active verb will be 
weighted in favor of leadership while, conversely, a 
response in terms of a participle ending in ing has 
not more than 1 chance in 20 of receiving a positive 
weight. All this leads to the conclusion that the leader 
is the doer—the one whose primary associations are 
with actions and not with activity in the 
abstraet. 

It was noted earlier that, although the two seoring 


merely 
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keys for appraising mental masculinity or femininity 
in males and in females, respectively, are correlated 
with each other, they differ markedly in a numigey of 
respects. In some cases this difference is so gro 
that the score for the same response may even tak, 
opposite directions in the two keys. Of partieul, 
interest are those cases in which the score in hot, 
keys goes contrary to the sex of the respondent, ti, 
same response receiving a feminine weight when givey 
by males and a masculine weight when given }y 
females. An example is “seab—blood,” for whid 


-women receive a score of 1M and men a score of |p 


Other instances of this class are “kind—mean”; “egy, 
—sickness”; “lock—shut”; “can—cannot”; “stick 
stuck”; “skip—school” and “skip—miss”; “eoast- 
clear”; “hard—difficult”; “kick—in pants” and “kid 
—person”; “block—blockhead” and “block—obstruc”: 
“firm—harsh”; “blow—hard”; “drop—cough.” Wit) 
very few exceptions the list just given appears to sug. 
gest some degree of maladjustment. 

In marked contrast are the associations for whieh 
the weights in both keys correspond to the sex of the 
subjects. Examples are: “gas—car”; “note—book’. 
“party—danee”; “case—cokes”; “date—sweetheart” 
and “date—party” ; “stage—play’, 
“strike—haseball”; “coach—athleties”; “dressing- 
dance”; “cheer—leader.” Although many of these re- 
sponses are rather innocuous, not one appears to sug 
gest the morbidity, resentment, or discontent typical 
of those in the first list. In general they suggest » 
healthy preoccupation with the normal activities 0! 
young people and a cheerful, contented outlook upon 
life. 

The contrast between the two lists warrants the in 
ference that marked nonconformity with the habits 
of thinking characteristic of the group to which on 
belongs is likely to be associated with personal wu 
happiness or social difficulties. The difference als 
provides further evidence that the terms “masculine 
and “feminine,” when applied to the sex which they 
do not normally characterize, are at most only pa! 
tially appropriate. The interests and attitudes di 
played by the two sexes are too deeply rooted 1 
nurture, if not in nature, to be displaced without risk 
of damage to the entire personality structure. 

Certain trends, however, appear to be characteristi 
of “maseulinity” “femininity” regardless of th 
sex of the person who displays them. It will surp"s 
no one to learn that references to mechanics or Mm 


chanical processes usually, though not invariably, 


ceive a masculine weighting in both keys while rete! 


ences to domestic activities, clothing, or cosmetics 


Refer: 


likely to be weighted in the opposite direction. 
ences to food and particularly to sweets are also much 
more frequent at the more feminine ends of both the 
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nale and the female distributions. Males more often 
respond in terms of opposites and adverbial comple- 
ons than do females while the latter are more inclined 
Ho use synonyms and deseriptive adjectives. A simi- 
jar trend appears at the corresponding extremes of 
hoth sex distributions. 

Interesting, also, is the correlation between the total 
\-F score and the number of overt references to 
people. We have classified under this head only such 
nouns as clearly refer to human beings, such as “man,” 
‘woman,’ “blacksmith,” “person,” and so on, together 
with their plurals. In 1922 Moore (7) ealled atten- 
ion to the greater frequeney of references to persons 
and personalities by women as compared to men found 
in the snatehes of talk overheard by an observer sta- 
tioned at a busy street corner in New York City. A 
jmilar proceedure was followed by Carlson and his 
associates (1) in the lobby of the concert hall during 
intermissions of the Minneapolis Symphony Concerts 
with similar results. MeConnon (5) earried the pro- 
cedure to the five-year-old level, using the free-play 
period in a number of Minneapolis kindergartens. 
Although the sex difference in the number of remarks 
having to do with people was less marked than those 
established for adults, it was in the same direction and 
was large enough to be significant at the 1 per cent 
level of eonfidenee. 

In all these studies the comparison was made be. 
tween individuals who actually differed as to sex. It 
is the more interesting, therefore, to find that the 
tree associations of persons of the same sex but differ- 
ing with respect to the M-F score obtained on their 
total list of responses show a similar trend. For 
example, when a count was made of the number of 
houns referring to human beings among the responses 
ola group of 100 adult women and the results tabu- 
lated aceording to the total M—F score, the means for 
the suecessive quartiles from the most to the least 
‘leminine” were as follows: top quartile, 17.5; re- 
naining three, 10.5, 7.5, and 6.0. Even more striking 
are the figures for extreme counts. In the most 
ieminine” quartile, 37.5 per cent had counts as high 
ts 20 while no one in either of the two lowest quartiles 
reached this figure. Of those in the most “feminine” 
juartile, only 25 per eent gave fewer than 10 responses 
i this class while in the lowest quartile 96 per cent 
the scores were below 10. 

‘Tabulations for a group of male subjects showed a 
Pinilar trend, although the difference was less marked. 
lhe comparative lack of discrimination in males arises 


F'om the small number of very high scores, which 
reduces variability at the upper extreme, while the 
Pict that a few words in the list elicit references to 
‘man beings in a large percentage of cases of both 
"xes makes it rather unlikely that any score will fall 
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below 3 or 4. However, in spite of the marked redue- 
tion in range, it was found that means for successive 
quartiles arranged in order from highest to lowest 
masculinity were as follows: 8.6, 10.1, 10.9, and 12.4. 
In this group only 2 of the 100 subjects had scores 
as high as 20. 

The relation of masculinity or femininity to factors 
in the life of the subjects is a fascinating but com- 
plicated problem. A number of intrafamily relation- 
ships have been noted, and other studies in this field 
are in progress. A recent study by Smith (8), in 
which the association test was given to a group of 
university girls and their parents, yielded correlations 
of + .26 between seores of mothers and daughters and 
—.33 between those of fathers and daughters—that is, 
there was a small but reliable tendency for the most 
feminine girls to have the most feminine mothers and 
the most masculine fathers. There was also a slight 
tendency, at least within this group, for the most 
masculine husbands to have the most feminine wives. 
Whether this relationship is a matter of marital selec- 
tion or has arisen from the give and take of marital 
life cannot be determined from the data at hand, 
sinee most of the couples had been married to each 
other for around a quarter of a century at the time 
the test was taken. When a midparent score was ob- 
tained by averaging the scores of husband and wife 
without regard to sign, the correlation with daughters’ 
scores was +.40. 

Using the M-F key derived from the Strong Voca- 
tional Interest Blank, Terman and Buttenwieser (9) 
made a special study of the masculinity—femininity 
scores of happily and unhappily married couples and 
of eouples who had been divoreed. An outstanding 
finding was the very high maseulinity seore of the 
divoreed women. I have compared the scores on the 
association test of divoreed, married, and single 
women, matched for education, age, and occupation. 
One hundred eases were included within each group. 
The range of ages was 21 to 44 years. For purposes 
of comparison the eases were divided into two age 
groups of 50 sets each, those of 32 years or older 
constituting the older group and those under 32 com- 
prising the younger group. 

Among the older group the number of divorced 
women making definitely masculine scores was reliably 
greater than that for either the single or the married 
women, the difference being significant at the 2 per 
cent level of confidence in both eases. Among the 
younger women the difference was in the same diree- 
tion but not large enough to be reliably established. 
Possibly the fact that more subsequent changes in 
marital status are to be expected among this group 
accounts for the smaller degree of differentiation. 

It is interesting to note that the group of divorced 
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women also includes a greater number of eases with 


very high feminine scores than either of the other - 


groups, in addition to the excess of masculine scores. 
The difference is small but in the same direction at 
both age levels. Possibly the woman whose ‘interests 
are too exclusively of the feminine pattern, who has 
not enough admixture of masculine interests to permit 
real companionship, may be as poor a risk in marriage 
as the one who competes with her husband for the 
masculine role. 

That stability in marriage may be an indication 
of stability in a broader sense is suggested by the 
definitely smaller number of rare responses given by 
the married women. Practically all investigators have 
agreed that the occurrence of an exceptionally large 
number of unusual responses is frequently associated 
with some form of mental or emotional disturbance. 
We have classed as “rare responses” those given by 
fewer than .5 per cent of the 800 cases used for stand- 
ardization. Tabulation of the frequency of such re- 
sponses for the three marital groups shows a marked 
preponderance of very high scores among the single 
women and the divoreed, with relatively few among 
the married group. Whatever may be the factors 
lying back of these high scores, they at least seem to 
be much less frequent among married women than 
among those who have either failed to marry or whose 
marriages have been unsuccessful. 

The past few years have witnessed a striking shift 
in the techniques employed for the appraisal of per- 
sonality differences. Earlier studies in this area were 
dominated almost completely by the theories and 
methods that have proved so useful in the measure- 
ment of ability. For the most part these are sampling 
devices. Gradually we have come to realize that 
there is a fundamental difference between ability and 
attitude which is of basic consequence for the problem 
of measurement. In the ease of ability, the universe 
to be appraised is, as a rule, overt and readily aecces- 
sible. Few people insist upon hiding their talents and 
skills in a napkin. The method of sampling is there- 
fore well suited to the purpose at hand, the major 
problems arising from lack of agreement among work- 
ers as to the limits of the universe and uncertainty 


as to the best means of obtaining an adequate and | 


representative sample of it. But when we come to 
deal with what is often called the “private world” of 
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the individual, comprising, as it does, the Feeling 
urges, beliefs, attitudes, and desires of which he May 
be only dimly aware and which he is often reluctan} 
to admit even to himself, much less to others, i, 
problems of measurement are of a very differen 
nature. Here the universe which we wish to assay 
is no longer overt and accessible but covert and ; jeal- 
ously guarded. Thus, the methods of direct sampling 
become hazardous since an unbiased sample is so (if. 
cult to secure. 


A 


yvestl 


Recognition of this difficulty has led modern gty Re . 

dents of personality to a search for signs rather thay "4 

samples. The devices employed in the hope of elicit a 
sting 


ing signs by which the inner life of the individyg 


In t 
may be unconsciously revealed are often grouped to. loud i 
gether under the heading of “projective methods” iat 

omme 


The Rorsehach ink blots and the Thematie A pperecep. 
tion Test are among the better known examples of thi 
class. An outstanding advantage of these methods j 
the fact that, because the task which is set the subjec 
is relatively unstructured, he is free to respond in 
whatever way seems to him to be most nearly right 
and meaningful, Since no set seale of answers is pr- 
vided, the only suggestions given are those arising 
from his own individual interpretation of the sitw. 
tion in the light of his experiences and _ attitudes 
While this freedom of expression makes for many 
difficulties in scoring, the time and effort expended 
should be well worth while in view of the greater 
potential value of the material obtained. 
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aT _ The Production of Ice Crystals in a Cloud 


ing of Supercooled Water Droplets o 


Tay 
clan Vincent J. Schaefer ae 
the General Electric Research Laboratory, Schenectady, New York . 
erent 
assay STUDY OF ICE CRYSTALS and “ice cold chamber is maintained at about —15° C. with : 
Jeal- nuclei” has been under way in this Labora- the temperature — 20° C. at the bottom and —10° C. : 
pling tory for some time with the purpose of near the top. Ee 
dif nvestigating some of the basie problems related to the During more than a hundred experiments observed Hee 
being of aireraft and other cold-weather phenomena. up to the present time, all supercooled clouds formed 
| SUM Recently several experiments have been made with in the cold chamber have never developed into ice- 
than upercooled clouds of water droplets which are inter- crystal clouds except under conditions which will be Be 7 
‘ici HMM ting and seem worth while to report. described. Thus, with all of the various types of dust = 
idualfM™ In the experiments to be described a supercooled particles normally present in a research laboratory, SE 
d tH oud is formed by introducing moist air into a small, besides those which would be added by the close Gee 
ds ommercial freezing unit having a rectangular well 60 proximity of many manufacturing processes, nothing coe 
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"i. 1. Photomicrograph of (a) erystal in ordinary snowstorm ; (b) type in cirrus cloud; (c) “diamond dust” crystal. 


m. long, 45 em. wide, and 50 em. deep. In many _ served to initiate the crystallization of the supercooled 
Bistances it is possible to earry out the experiments cloud in the cold chamber. Under normal conditions 
ith the top of the unit uncovered because of the in the chamber, the cloud persists for periods ranging : 
ability of the eold air in the well. This forms a from 4 to 10 minutes, the life of the cloud depending : 
Ypical temperature inversion with the eoldest part of | primarily on the evaporation and diffusion of the fees 
he air at the bottom of the chamber. Under typical water droplets onto the ice-eoated walls of the well. 
aboratory conditions with a room temperature of In addition to permitting these various types of “com- ay 
pi C., the temperature of the air in the center of the mercial” dusts to enter the cold chamber, many ex- alae 
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periments were condueted in which samples of various 
types of fine particles were intentionally added to the 
supercooled cloud. Carbon, graphite, oil, sulphur, 
magnesium oxide, volcanic dust, tale, silicates, siliea, 
diatomaceous earth, and many others were introduced 
as aerosols in an attempt to foree the supercooled 
droplets in the cloud to erystallize. 

_ By using a collimated beam of light from a 32-e.p. 
lamp in the cloud, the presence of a single ice erystal 


Fic. 2. 


in the light path is easily observed. Water droplets 
in the size range of 5-20u, such as develop in the 
experiments described, scatter light mostly in a for- 
ward direction. At the same time, a typical water 
droplet corona can be seen if the lamp housing is 
removed. An ice erystal, however, due to its erystal- 
line angular faces, scintillates in the light as it tumbles 
about in the air and reflects light in all directions. 
After undertaking many experiments in an attempt 
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to form ice erystals in the supercooled cloud, a Diege 
of solid carbon dioxide (dry ice) was placed jy th 
it 


hout 4 
Besid 


chamber. Within less than 10 seeonds the SUPercooloiiflmiend C00 
cloud was completely converted to one of ice erysta}ifliMhe sup 
The introduction of additional water droplets to g.fllm™mumber 
cloud only served to make the ice erystals grow, sinllmyrbule 
the vapor pressure of supercooled water is reatertimp as t! 


than ice. Replicas (1) were made of the erystajiiiimhow th 
formed in the cloud, and the microscope showed a 00] 
laced 
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shich 


have 


erystals 
bud are 


Eigos 
Penici 
Cultus 


The 
has bee 
mycelia 


recorde 
ergoste! 
tum. € 
the my« 
latter 
by subr 
be dete 
which ¢ 
The 
Irom a 
merged 
terol by 
those o 
The - 
tained 
ether, 
ing Ove 
grams, 
ishowed 
In agre 
(Fig, 1 


to be similar to those found in Nature on eold mor 
ings and known as “diamond dust.” The relative sl 
of natural snow erystals is shown in Fig. 1 The 
smallest of the three erystals in the photomicrogt)! 
is a typical erystal of the diamond-dust variety; ™ 
largest is a typical hexagonal plate found in an 0! 
nary snowstorm; while the third form oceurs in ci" 
clouds. Those shown in Fig. 2 are representative ® 
erystals developed in the laboratory cold chamber™ 
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pout 4 minutes after a supercooled cloud was seeded. 
Besides using dry ice as a source of ice nuclei, a 
fod cooled in liquid air and passed rapidly through 
Bie supercooled cloud leaves a trail containing great 
of submicroscopic nuclei which, due to miero- 
wbulence, spread through the cloud, causing it to dry 
hp as the ice erystals grow. Subsequent experiments 
jow that myriads of ice nuclei form spontaneously 
a copper rod having a temperature of — 35° C. is 
Jaeed in a supereooled cloud having a temperature 
»f -12° C. When replicas are made of the nuclei, 
shich stream from the copper rod, they are found to 
ave dimensions of less than 1. Some of these tiny 
ystals show the trigonal symmetry of crystalline ice 
bnd are thin, triangular prisms. 
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Experiments are under way to investigate various 
aspects of this spontaneous development of ice erys- 
tals in order to determine whether relationships ean 
be established between the laboratory experiments and 
the natural atmosphere. 

It is planned to attempt in the near future a large- 
seale conversion of supercooled clouds in the atmos- 
phere to ice crystal clouds, by scattering small frag- 
ments of dry ice into the cloud from a plane. It is 
believed that such an operation is practical and eco- 
nomically feasible and that extensive cloud systems 
ean be modified in this way. 
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E:gosterol From the Mycelium of 
Penicillium notatum (Submerged 
Culture ) 


KENNETH SAVARD and Gorpon A. GRANT 


Research and Biological Laboratories 
Ayerst, McKenna & Harrison, Ltd. 
St. Laurent, Montreal 


The oceurrenee of ergosterol in the mycelia of molds 
has been known for some time, and its presence in the 
mycelia of various surface-cultured Penicillia has been 
recorded (2, 4,5). Later, Whitmore, et al. (6) found 
ergosterol to be present in the mycelium of P. nota- 
tum. Cavallito (3) confirmed this and isolated it from 
the myeelia of P. chrysogenum and P. citrinum. The 
latter showed that in the myeelia of P. notatum, grown 
by submerged fermentation, traces of ergosterol could 
be detected speetrographiecally but not in quantities 
which could be isolated. 

The present authors have studied the sterol fraction 
‘rom a strain of P. notatum (X-1612) grown by sub- 
merged culture and have isolated and identified ergos- 
terol by means of its physical characteristics and by 
hose of the benzoate. 

The residue resulting from the evaporation of an 
ilcoholic extract of 2.88 kg. of air-dried mycelium (ob- 
lined from a production run) was extracted with 
i ‘ther. Concentration of the ether extract (after dry- 
“BR's over sodium sulfate) gave an oil weighing 145 
stams, which by photoeolorimetrie determination (1) 
Eshowed an ergosterol content of 4.4 per cent; this was 
agreement with ultraviolet absorption spectra data 
Fig. 1). Saponifieation gave a crude sterol fraction 


p of 


r 


weighing 8.58 grams and containing about 45 per cent 
ergosterol by both methods of determination. The 
absorption spectrum of this fraction is shown in 
Fig. 1. 
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from mold, , calculated as Em. 

Reerystallization of the sterol fraction from aleo- 
hol-benzene (2:1) gave 4.52 grams of erude ergos- 
terol—m.p., 124-133° C.—which, after further purifi- 


eation by fractional erystallization, yielded ergosterol 
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—m.p., 157.5-160° (corr.), not lowered by mixing 
with an authentic sample of ergosterol;! [a]?°, 
128.6; E,,,, 11,160 (2,820 A.) (Fig. 1). The benzoate 
was prepared—m.p., 169.5-171° (corr.), not lowered 
when mixed with an authentic sample of ergosterol 
benzoate ;? [a]*°,, — 67.2. 

Ergosterol has been detected in, and isolated in 
quantity from, the mycelium of P. notatum (X-1612) 
when the mold is grown in submerged culture. 
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The Effect on the Chick Embryo of the 
Simultaneous Inoculation of Stool, 
Streptomycin, and Penicillin 


JoHN H. Hopces 


Department of Medicine, Jefferson Medical College 
and Hospital, Philadelphia 


Developing chick embryos were used in an attempt 
to isolate a virus from the stools of patients with 
epidemic diarrhea, nausea, and vomiting (6) (viral 
dysentery). To attempt to decrease the loss of virus 
due to filtration and yet eliminate bacterial growth, 
unfiltered stool suspensions were combined with peni- 
cillin, streptomycin, or combinations of both before 
inoculation of the embryo. Parker and Diefendorf 
(5) showed that the injection into chick embryos of 
50~-1,300 units of penicillin had no observable effect 
on the growth of the viruses of vaccinia, St. Louis 
encephalitis, or equine encephalomyelitis. Hirst (3) 
was able to increase the frequency of growth of in- 
fluenza virus in chick embryos by the addition of peni- 
eillin to unfiltered throat washings. The protection 
of chick embryos from fowl typhoid by the use of 
streptomycin has been described by Jones, et al. (4). 
Florman and his eo-workers (2) demonstrated the 
ability of influenza virus to grow in the presence of 
streptomycin in concentrations up to 12,000 units per 
egg. There was. no evidence of any lethal effect on 
the developing embryo. Reimann, et al. (7) have ob- 
served that in the human colon 600 ug. (units) of 


1The physical constants of ergosterol (hydrate) are: m.p., 
160~-163° ; [a]*%p, —128.7 (K. C. Callow. Biochem. J., 1931, 
25, 79) ; Em, 11,500, (2,810 A.) (W. Huber, G. W. Ewing, and 
J. Kriger. J. Amer. chem. Soc., 1945, 67, 609). 

2 The physical constants of ergosterol benzoate are: m.p., 
168—170° ; [a]*p, — 70.5 (H. Wieland, and M. Assano. Ann., 
1929, 473, 300). 
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streptomycin per gram of feces may in some instane 
be sufficient to kill all the colon baeilli. 


METHOD 


Thirteen- or 14-day-old developing chick emhyy, 
were inoculated, by the intra-amniotie method of Bn 
net (1), with 0.25-0.30 ce. of inoculum. The Wor 
sealed with cellophane tape and incubated at 37 ¢ 
for approximately 40 hours. (This time was esi) 
lished during the early part of the study after notiy 
the peak of the death rate of test and control ego) 

Three different stool specimens were used: ty 
which had been preserved on dry ice for 1-3 month 
taken from persons suffering from epidemie diarrh 
nausea, and vomiting, and one fresh “normal” sp¢«j 
men. Ten-per cent suspensions of stool in broth weg 
centrifuged at 1,500 r.p.m. for 10 minutes and th 
supernatant material collected for use as inoculun, 

The solution of penicillin was prepared by dissoly 
ing the sodium salt in sterile physiologic saline to ; 
final dilution of 25-200 units in 0.05 ce.  Strepig 
mycin hydrochloride was dissolved in sterile physio 
logic saline to make a solution containing 5,000 yw 


(units) /0.05 ee. 


TABLE 1 
Embryos 
a = = be 
Oo n— n= Q fe 
0.2 0.05 20 0 ») 20 
1 
0.25 20 14 6 3 
0.2 0.05 hays 20 2 18 2 
2 
0.2 0.05 20 16 4 0 
0.2 0.05 15 4 11 1 
0.2 0.05 15 8 
. 0.2 es 0.05 0.05 20 10 10 1 
0.2 0.05 0.05 20 11 9 


Penicillin: 0.05 ec. (25-200 units); streptomycin: 0.8 
ce. (5,000 ug. or units); stool suspension: 0.2 cc. (10-1 
cent suspension). 


Each inoculum containing stool suspension was #! 
lowed to stand at room temperature for 30-90 minut’ 
before injection. A similar group of controls Wi 
performed, substituting sterile physiologic saline (): 
ce.) for the stool suspension. The different types 
inocula are outlined in Table 1. | 

After about 40 hours each egg was opened sep" 
cally, the appearance of the embryo noted, and fiw 
removed for culture. This material from each egg ™ 
incubated in a tube of hormone broth for appro™ 
mately 24 hours; then blood agar plates were ino 
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ied from each tube of broth. Special anaerobic eul- 
ire methods were not attempted. 


RESULTS 


The results are summarized in Table 1. Death of 
ye embryos occurred in nearly all of the eggs which 
eeeived stool suspension mixed with saline or with 
nicillin. These eggs usually were foul smelling, and 
He embryos often were in various stages of decom- 
position. Cultures from them were positive in every 
stance. In the control group inoculated with saline 
hr penicillin, about two-thirds of the embryos survived 
bnd only 3 out of 40 had positive cultures, a con- 
tamination rate of about 7 per cent. 

In contrast, half of the embryos survived in the eggs 
ynoculated with stool suspension, streptomycin, and 
penicillin. Practically the same rate was obtained in 
the corresponding group of controls. About one-third 
survived when inoculated with stool suspension and 
streplomyein, a frequency below that of the control 
group. The number of positive cultures from all the 
egs in these groups was about the same as the con- 
tamination rate in the controls. 


CONCLUSIONS 
By the deseribed method, using streptomycin and 
penicillin in simultaneous inoculations of stool suspen- 
sions into chiek embryos for the purpose of combating 
bacterial growth, this study suggests that the use of 


fsireptomyein and penicillin combined is of greatest 
fvalue; streptomycin alone is probably inferior; and 


penicillin alone has no value. 
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Prothrombin and Fibrinolysin 
Water H. Srecers 
Wayne University College of Medicine, Detroit 


EvuGENE C. Loomis 
Research Department, Parke, Davis and Company, 
Detroit 


It has been stated a number of times that fibrino- 
lysin, derived from plasma, can activate prothrombin 
‘0 thrombin in the absence of ealeium ion (2, 3). 
That conelusion has an important bearing on our 
inderstanding of the blood-clotting mechanism. Con- 
“quently, we were prompted to perform a series of 
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experiments concerning the action of fibrinolysin on 
prothrombin. As a result of our work we believe 
that the fundamental conelusion is erroneous. When 
proper precautions are taken to eliminate prothrombin 
and thrombin from fibrinolysin preparations, the latter 
do not activate prothrombin, clot oxalated plasma, or 
clot purified fibrinogen solutions. 

Quite unexpectedly, however, a new reaction has 
been discovered. Fibrinolysin destroys prothrombin. 
While the destruction proceeds it is possible to dem- 
onstrate, by commonly used analytical methods, that 
the purified prothrombin first becomes less easily 
activated with thromboplastin and later becomes com- 
pletely refractive. We call this less reactive pro- 
thrombin paraprothrombin, to convey the idea that 
it is a modification of native plasma prothrombin. 
The reaction ean be illustrated as follows: 

Fibrinolysin 


——> Paraprothrombin ———> Inert 
protein 


Prothrombin 


Although the water-insoluble, saline-soluble, fibrino- 
lysin preparation contains more than one protein, 
there is no reason to suspect that a factor other than 
the plasma-derived fibrinolytic principle is involved. 
Fibrinolysin does not inactivate thrombin. 


PROTHROMBIN ALONE 
5 
o 
z 
zz 
53 
PROTHROMBIN WITH 
FIBRINOLYSIN PREPARATION 
2 
) 20 40 60 80 100 120 140 
TIME IN MINUTES 
Fic. 1. The inactivation of purified prothrombin, at room 


temperature, with fibrinolysin. 


Fig. 1 illustrates the rate of destruction of pro- 
thrombin by one of our potent lysin preparations. A 
10,000-unit /ml. solution of purified prothrombin prod- 
uet No. 5 (1), dissolved in 0.9 per cent NaCl+0.075 
per cent K,C,0,-H,O, was mixed with an equal vol- 
ume of fibrinolysin solution. The potency of the 
fibrinolysin solution was such that it would dissolve 
an equal volume of 0.3 per cent fibrin clot in less than 
2 minutes. The disappearance of prothrombin was 
followed with the two-stage prothrombin titration 
technique (4). 
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The preparation of fibrinolysin and additional de- 
tails will be deseribed in another paper. 
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Minimal Electroencephalographic Re- 
sponse to Metrazol as a Method for 
Measuring the Convulsive Thresh- 
old for Use in Human Beings 


EUGENE ZISKIND, HENRIKUS SJAARDEMA, and 
NicHouas A. BERCEL' 
Cedars of Lebanon Hospital and University of 
Southern California School of Medicine 
Los Angeles 


Measurement of the econvulsant threshold by direct 
means (induction of seizures) has been performed, 
chiefly on animals. The harshness of the procedure 
precludes or limits its use in human beings. If a 
method were available to measure this response in- 
directly in man, it might have many practical appli- 
cations. It therefore occurred to one of us (E. Z.) 
that perhaps the first, or at least an early, minimal 
response to the injection of a convulsant drug, such as 
metrazol, indicated by the electroencephalograph might 
be an indirect measure of the convulsive threshold. 
Dr. Sjaardema assisted in the electroencephalographic 
recordings and interpretations at first, but later this 
was continued by Dr. Bereel. 

The method consists of the usual electroencephalo- 
graphic recording. The subject is then given an intra- 
venous injection of metrazol of given concentration 
at a uniform rate, and the time at which the first 
recognizable change occurs in the EEG is recorded. 
In the rabbit we have used the first appearance of 
high-voltage slow waves, usually a 1- to 2-seecond run 
of waves of 4-5 cycles per second of increased ampli- 
tude. This repeats itself shortly and tends to become 
“established” as a recurring paroxysmal episode of 
increasing frequency. The injection may or may not 
be continued on to the point of a convulsion. 

The purpose of this communication is chiefly to 
record the method. However, certain observations 
have already been noted. 

In our experiments with rabbits the minimal EFEG 
response was always obtained, and always preceded 
the eonvulsion. 

When the convulsive threshold was altered in rab- 
bits as a result of drugs, the minimal EEG response 
was altered in the same direction. In rabbits, pheno- 


‘The authors are indebted to Bilhuber-Knoll Company for 
contributing the metrazol used in this study. 


SCIENCE 


Vol. 104, No, ony 


barbital retarded the appearance of the minima] EEG 
response and of the convulsion. The following jg an 
example of such a test run: 


Injection of 0.5% Solution of Metrazol (1 c¢./min, ) 


Minimal 
EEG Convulsip) 

Response 
Before phenobarbital 0.6 ce 14 
23 hr. after phenobarbital 1.2 ee 5.4 


Phenobarbital: 50 mg./kg. by 
stomach tube 


Dilantin did not have the anticipated effect of yaix 
ing the convulsive threshold. At times a convulsioy 
appeared more rapidly after the dilantin than befor 
However, the minimal EEG ‘response also showed » 
lowered threshold. The following experiment js y 
example : 


Injection of 1% Solution of Metrazol (1 cc./min.) 


Minimal 
EEG Convulsion 
Response 
Before dilantin ......... 0.9 ee. 6.2 ee. 
2 hr, after dilantin 0.5 ee. 2.3 ee, 


Dilantin: 60 mg./kg. by 
stomach tube 


Diluting the metrazol gave a rise in the convulsive 
threshold and also a rise in the threshold for the min: 
mal EEG response. 


Minimal 


Rabbit #68 EEG Convulsio 
Response 

1.0% metrazol solution .... 3.1 ee. 5.5 ¢e. 

0.5% . 6.1 ee. 15.8 ee. 

0.25% . 12.7 ee. 31.3 ec. 


In a few patients who were tested the threshold for 
the minimal EEG response was raised by the admi- 
istration of phenobarbital and dilantin. The follow. 
ing is an example: 


Injection of 10% Solution of Metrazol (1 cc./min.) 


Minimal EEG 
Patient With Epilepsy 


Response 
Without medication 11 hr. .................. 0.4 ec. 
Dilantin gr, iss. 5 and 2 hr, before 1.1 ec. 


It may be concluded, therefore, that metrazol an’ 
possibly other convulsant drugs and other convulsiv’ 
agents produce a minimal response on the EEG be 


fore the occurrence of the seizure. The data reported . 


tend to support the thesis that this minimal EEG t 
sponse fluctuates in the same direction as the convil: 
sive threshold under different conditions of excitatio” 
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It is suggested that the minimal EKG response can 
therefore be used as a method for studying convulsive 
hreshold in human beings, thereby avoiding drastic 
aspects of the seizures themselves. 


Utility of Sulfa Drugs for the Inhibition 
of Mold Respiration in Grain! 


Max MILNER 
Division of Agricultural Biochemistry 
University of Minnesota 


Recent studies (3) have indicated that the carbon 
dioxide evolved from normal grain, held over time 
intervals of several days at moisture levels in hygro- 
opie equilibrium with air relative humidities in ex- 


B cess of 75 per cent, is due principally to the respira- 


tion of an indigenous mold population growing on the 
seeds. Under such conditions, the respiration of the 
seeds themselves is completely obscured. The respira- 
tory activity of a freshly dampened seed sample in- 
ceases continuously over time periods of several days 
aid then tends to level off, the respiration-time curve 
thus assuming the form of a microbiological popula- 
tion-growth eurve. On the other hand, at moisture 
levels in equilibrium with relative humidities below 75 
per cent, where mold growth is not involved, seed 
respiration shows an extremely low and virtually con- 
stant rate with time, 

With the objeet of obtaining data on the character- 
isties of true seed respiration at humidity values where 


TABLE 1 


EPFECT OF SULFA DRUGS ON THE INCREASE OF ACIDITY DUE 
TO MOLD GROWTH ON REGENT WHEAT 


Compound Acidity * 
Phthalyl sulfathiazole .......... 56.3 


* Milligrams KOH required to neutralize benzene extract 
100 grams ground sample, air dry basis. 


of 


It is normally obseured by mold respiration, a large 
number of organie compounds have been tested on 
wheat for fungistatie activity. The eriterion of a 
‘uitable compound is that it must be fungistatie or 
‘ungicidal, but it must not adversely affect seed respi- 
tation or viability. Among the compounds which have 


cult tPer No. 2275, Scientific Journal Series, Minnesota Agri- 
ural Experiment Station. This investigation was aided 


Now srant from Wallace and Tiernan Company, Inc., Newark, 
Jersey, 
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been proposed for the suppression of mold respiration 
in grain are carbon tetrachloride (2) and trichloro- 
ethylene, quinosol, diacetyl, and phenothiazine (1). 
In the present studies search is being made for fungi- 
static compounds which are dry, relatively insoluble 
powders of low toxicity to animals and humans, and 
which would be odorless and tasteless. Among those 
investigated were 11 common sulfa drugs. Snow and 
Watts (4) have recently observed fungistatie activity 
by certain sulfa drugs when these were incorporated 
into nutrient agar media on which were cultured sev- 
eral mold species isolated from feeding stuffs. 

In the present studies the sulfonamides were finely 
ground and dusted onto the damp grain. Relative 
fungistatie activity was estimated from the increases 
in the acidity of benzene extracts of Regent wheat 
dampened with water to 20 per cent moisture (equi- 
librium relative humidity, 90 per cent) and stored for 
one month at room temperature. The results of this 
experiment are shown in Table 1. The effect of dry, 
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TIME — DAYS 
Fic. 1. Influence of various concentrations of powdered 


sulfanilamide on the respiratory behavior of wheat at 20 
per cent moisture (relative humidity, 90 per cent). 
powdered sulfanilamide in concentrations of from 
1/2,000 to 1/250 (ratio of weight of sulfanilamide to 
weight of damp seed) on the respiration of Regent 
wheat containing 20 per cent moisture is shown in 
Fig. 1. Germination data for these wheat samples 
after the 11-day respiration trial are given in Table-2. 

Sulfanilamide showed the greatest fungistatie activ- 
ity of the 11 sulfa drugs tested. It would appear that 
substitution in the amino group attached to the sulf- 
onyl radical reduces the inhibitory effect of sulfa 
drugs toward the particular mold types which prolifer- 
ate on wheat at this humidity level. 

In the respiration trial the control sample showed 
respiratory inereases. analogous to the form of a 
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microbiological growth curve, which is indicative of 
mold proliferation. Increasing concentrations of sulf- 
anilamide increased the latent period of mold spore 
germination in proportion to the concentration of 


TABLE 2 


JFFECT OF SULFANILAMIDE ON WHEAT RESPIRATION AND ON 
THE MAINTENANCE OF WHEAT VIABILITY AT A MOISTURE 
VALUE FAVORABLE TO MOLD GROWTH* 


SCIENCE 


Sulfanilamide Respiratory Germination 
concentration ratet (%) 

0 428 10 
1-—2,000 136 57 
1-—1,500 114 62 
1-—1,000 83 69 
1-500 82 
1-250 43 84 


* Wheat samples were tested for germination after 11 days 
in respirometers at 30° C., at a moisture value of 20 per cent. 
Initial germination was 94 per cent. 

7 Milligrams CO2/100 grams dry matter/24 hours, on 11th 
day of trial. 


inhibitor used. It is significant that the respiratory 
rate of the control sample on the first day, before mold 
proliferation commenced, was the same as that of 
samples treated with sulfanilamide. This respiratory 
rate (about 33 mg. CO,/100 grams dry matter/day) 
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remained virtually constant for 8 days at the highest 
concentration of sulfanilamide and is probably repy.. 
sentative of the true seed respiration under the eonqj. 
tions of moisture and temperature applied. Germino. 
tion data (Table 2) indicate that suppression of moj 
growth by sulfanilamide yielded a larger percentag, 
of viable seeds at the end of the trial. | 

Use of these findings is being made to determine {}y 
true respiration of wheat seeds with moisture conten}, 
as high as that required for germination. Investiga. 
tion of the fungistatie effeet of other organic eon. 
pounds containing the sulfonamide radical is in prog. 
ress. The utility of such compounds as a practic! 
means to prevent the deterioration and heating of 
grain in storage is also under consideration. Result: 
of these experiments will be published later. 
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News and Notes 


AAAS Meeting Notes 


The Cambridge Entomological Club will hold a spe- 
cial meeting in conjunction with the AAAS meetings 
in Room B-455, Biological Laboratories, Harvard Uni- 
versity, at 8:00 P.M. on Thursday, 26 December. The 
meeting will be addressed by Clarence H. Kennedy, 
of The Ohio State University, whose subject will be: 
“The Child Labor of the Termites Versus the Adult 
Labor of the Ant Society.” An informal social gather- 
ing will follow. Visitors will be weleome. 


The American Society of Parasitologists will meet 
in Boston in affiliation with the AAAS for a three- 
day program session, 26-28 December. The Statler 
Hotel will be the Society’s official headquarters. The 
opening session on 26 December (2:00 P.M.) and the 
two sessions on 28 December (9:00 A.M., 2:00 P.M.) 
will be held there. Those for 27 December (9:00 
A.M., 3:00 P.M.) are scheduled for Building EII, 
Harvard Medical School. The address of the retiring 
president, N. R. Stoll, on “This Wormy World,” will 
be delivered at 11: 00 A.M., 27 December. The annual 
luncheon and business meeting are scheduled at the 
Longwood Towers, Brookline, at 12:30 P.M., 27 De- 
cember. The local representative of the Society is 
D. L. Augustine, Department of Comparative Pathol- 
ogy and Tropical Medicine, Harvard Medical School. 


About People 

Gregory Breit, professor of physies, University of 
Wisconsin, will become professor of physics at Yale 
University on 1 February 1947. Dr. Breit, a native 
of Russia, was National Research Council Fellow at 
Leiden in 1921-22 and at Harvard in 1922-23. He 
has served on the faculties of the University of Minne 
sota and New York University, and has been at the 
University of Wisconsin since 1934. He was residett 
of the Technische Hochschule in Ziirich in 1928 ani 
visiting member at the Institute for Advanced Study 
at Prineeton in 1935-36. 


Elaine Friedberg, a senior in The Ohio State Un: 
versity College of Pharmacy, received the Kilmer pri 
award, top honor for U. §. seniors in pharmacy, # 
the recent annual meeting of the American Pharm 
ceutical Association in Pittsburgh. 


Victor Moritz Goldschmidt, professor of mineralogy 
and geology, University of Oslo, and head of t 
research laboratory on Mineral Raw Materials, Nor 
wegian Ministry of Commerce, has returned to his 
work in Norway. He had been abroad since his arrest 


by the Nazis in 1942. Following his temporary release 
to continue his research on utilization of low-grade 
phosphate rocks he was again seized by the Nazis bu 
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subsequently escaped to Britain through the aid of 
Norwegian patriots. While there he was made a sci- 
entifie consultant to the Norwegian High Command. 
In connection with the Agricultural Research Council, 
ne worked at the Macaulay Institute for Soil Research 
and at the Rothamsted Experimental Station. He also 
continued his work on the industrial use of olivine 
rocks for refractories, in cooperation with the Nor- 
wegian Ministry of Commerce and the Harbison- 
Walker Refractories Company, Pittsburgh. He was 
awarded the Wollaston Medal of the Geological So- 
ciety for 1944. His health is now improving from the 
effects of the war years. 


P. V. Cardon, administrator, Agricultural Research 
Administration, has been transferred at his own re- 
yuest to the position of special assistant to the chief, 
Bureau of Plant Industry, Soils and Agricultural 
Engineering. W. V. Lambert succeeds Mr. Cardon 
as research administrator. 


Ernst Mayr, American Museum of Natural History, 
was awarded the Leidy Medal of the Academy of Nat- 
ural Sciences, Philadelphia, on 2 October. The award 
is made once every three years for outstanding work 
in the natural sciences. Dr. Mayr is known for his 
research on the taxonomy and zoogeography of birds. 


Roscoe R. Snapp has returned to his duties as pro- 
fessor of beef eattle, University of Illinois, after 57 
months serviee in the Army, with the rank of colonel. 
Following the elose of the war he was in charge of 
the work in animal husbandry at the G. I. University, 
Florence, Italy (see Science, 1946, 104, 357-378). 
When that institution closed, he was with the Allied 
Command in Rome, directing the reorganization of 
the Agricultural Department of the Italian Govern- 
nent. Prior to his work with the G. I. University, 
he served with the Army in receiving rehabilitation 
supplies until that work was taken over by UNRRA. 


Wing Cdr. K. C. Maclure, RCAF, received the Col. 
Thomas L. Thurlow Navigation Award at a meeting 
of the Institute of Navigation in Washington on 24 
October. Cdr. Maclure’s contributions to the science 
of navigation, the Institute’s announcement said, in- 
clude: a new system of measuring direction using the 
“reenwich Meridian as the datum, fixing position and 
the production of a polar astrograph, and a system of 
‘course cheeking by means of an astrocompass and 
polar astrograph. The award he received is a me- 
worial to the late Col. Thurlow, U. S. Army naviga- 
tion authority, inventor of the Fairchild A-10 sextant, 
the standard sextant for U. S. Army and Navy aerial 
lavigators, and navigator on Howard Hughes’ 1938 
tound-the-world flight. Cdr. Maclure was born in 
Montreal on 14 Oetober 1914. In 1934 he was gradu- 
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ated from McGill University with a B.S.C. degree, ob- 
taining first-class honors in mathematics and physies, 
and was awarded the Anne Molson gold medal for 
mathematies and natural philosophy. He was asso- 
ciate of the Actuarial Society of New York when eom- 
missioned as a navigation instructor in the RCAF in 
1939. In November 1944 he became a member of the 
Empire Air Navigation School. While at this post 
he made many valuable contributions to the science of 
navigation, including work on consol and pressure 
pattern flying, and culminated his research in polar 
flying with his Greenwich Grid system of measuring 
direction and his participation in the Aries flights 
during 1945. 


Ladislaus L. Marton has been appointed principal 
physicist in the Electronics Section, National Bureau 
of Standards. Dr. Marton was formerly associate 
professor of physies and headed the Division of 
Electron Optics at Stanford University. He will 
initiate a program of research on the basie theory, 
methods, and applications of electron and ion beam 
devices. The work will cover those phases of the 
program of the Electronics Section which involve the 
theory and application of scientifie devices which 
fundamentally involve the directed flow of electron 
and ion beams. He will also teach a course in elee- 
tron optics in the National Bureau of Standards 
Graduate School. Dr. Marton received his doctorate 
of science in 1924 from the University of Ziirich, 
where he remained as a research associate until join- 
ing the staff at the University of Brussels as an asso- 
ciate professor in 1928. In 1938, Dr. Marton came to 
America, continuing his research in electron optics 
as a physicist with the RCA Manufacturing Company, 
Inc. In 1941 he went to Stanford. 


H. C. R. Simons, known for his research work on 
pathogenie blood protozoa, is now in Switzerland in 
relatively good health, aecording to Walter Pilnik, 
Hammerstrasse 20, Ziirich 8, Switzerland. In 1933 
Prof. Simons, unable to return to his house in Diissel- 
dorf, because of the Gestapo, fled to England, where 
he continued his research work in London and Cam- 
bridge. In 1937 he went to the Institut Pasteur, 
where he invented his technique in diagnosing blood 
protozoa by saponine-methylene blue and taurocholate 
methylene blue. In 1943 he was arrested by the Nazis 
but was liberated 48 hours before his execution by 
French partisans and was able to reach Switzerland. 
He now continues his abstracting work for Biological 
Abstracts, begun in France, and has improved his 
saponine-methylene blue method under not altogether 
favorable conditions, since Swiss regulations make it 
difficult for foreigners to accept paid work. His ad- 
dress is: Pension Plattenberg, Schénleinstrasse, Ziirich. 
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Visitors From Abroad 


C. B. Fawcett, University College, London, will be 
the representative of the British Association for the 
Advancement of Science at the AAAS meetings in 
Boston. Prof. Faweett is to deliver an address on 
“The Numbers and Distribution of Mankind” on Mon- 
day evening, 30 December, at 8: 15 P.M. in the Saun- 
ders Theatre, Harvard University. During his visit to 
the States, he will be accompanied by his wife. As 
previously announced (see Science, 1946, 103, 651), 
he will assume his duties as visiting professor at Clark 
University Graduate School of Geography, Worcester, 
Massachusetts, on 1 February. From the last of De- 
cember until that date Prof. Faweett will be free to 
visit other universities. 


Sir Henry Dale, London, England, delivered the 
12th annual Hughlings Jackson Memorial Lecture of 
the Montreal Neurological Institute on 16 October. 
His subject was: “Chemical Transmission at Central 
Synapses.” 


Nikolaas Tinbergen, professor at the University of 
Leiden, arrived in this country on 13 November to 
give, at the invitation of several universities, a series 
of leetures on recent European progress in the field 
of animal psychology. His address will be: ¢/o Dr. 
EK. Mayr, American Museum of Natural History, New 
York 24, New York. 


Seven scientists were among the 23 internationally 
known scholars upon whom honorary doctorates were 
conferred at Prineeton’s 200th anniversary of the 
granting of its charter on 19 October. Those honored 
with the Doctor of Seience degree were Niels Bohr, 
Danish physicist whose research was credited with 
making the atomie bomb possible; Sir Henry Hallett 
Dale, England, Nobel Prize winner in medicine; Sir 
Harold Hartley, chairman of the British European 
Airways, the International Executive Council, and 
the British National Committee of the World Power 
Conference; Michael Polanyi, Hungarian physicist ; 
Linus C. Pauling, Department of Chemistry, Califor- 
nia Institute of Technology; Cornelius B. Van Niel, 
The Netherlands, professor of microbiology, Stanford 
University; and Cyril N. H. Long, Department of 
Physiological Chemistry, Yale University. 


Announcements 


In order to coordinate assistance to the Zoological 
Station in Naples (see Science, 1946, 104, 352) the 
National Research Council has established a committee 
consisting of D. W. Bronk (ex officio), E. G. Conklin, 
R. G. Harrison, E. B. Harvey, 8S. Hecht, L. H. Klein- 
holz, A. R. Moore, H. H. Plough, and EK. Scharrer, 


chairman. The Station is in great need of publica- 
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tions, reprints, laboratory equipment, and apparatys 
Under present arrangements income from table rents 
by American organizations is being used for these 
purposes. The cooperation of American biologists 
will be greatly welcomed by the committee in its effor; 
to assist the Naples Station in regaining its place q, 
an international center of biological research, Als, 
food packages may be sent to the Station, ¢/o Dr, R 
Dohrn, Stazione Zoologica, Villa Nazionale, Napoli 
Italy, either directly or by ordering them throw) 
CARE (Cooperative for American Remittances 4) 
Kurope), 50 Broad Street, New York 4, New Yok 
The administration of the Station strives to provid 
meals from inadequate supplies in order to keep the 
staff together and to compensate for the inflationary 
reduction of salaries. The committee will be glad t 
provide information to individuals who may wish to 
avail themselves of the research faeilities of the Sto. 
tion and intend to apply for the table subscribed ty 
by the NRC. Inquiries should be direeted to: § 
Scharrer, Department of Anatomy, University of Colo. 
rado School of Medicine, Denver 7, Colorado. 


The Graduate School of the U. S. Department oj 
Agriculture, Washington, D. C., through its direetor, 
Lewis H. Rohrbaugh, has announced that it is spon 
soring for the fall semester of its 26th academic year, 
a eourse entitled “Progress in the Field of Ant. 
bioties.” The course began on 24 September and con- 
sists of 15 weekly two-hour lectures designed to cove 
adequately the recent theoretical and practical ad. 
vances in the study of antibiotics. Among the out- 
standing visiting lecturers who are participating in 
the course are: K. B. Raper, senior mycologist, North- 
ern Regional Research Laboratory; Henry Welch, 
chief, Division of Penicillin Control and Immunology, 
Food and Drug Administration; Gordon O. Cragwall, 
director, Technical Service Department, Chas. Ptize 
and Company; Robert D. Coghill, direetor of researcl 
Abbott Laboratories; Rene J. Dubos, member, Rocke- 
feller Institute for Medical Research; A. B. Crawford 
and J. O. Heishman, in charge, Animal Disease Statiou 
and Research in Mastitis of Cattle, respectively, 
Bureau of Animal Industry; 0. K. Behrens, Biochew: 
istry Department, Eli Lilly and Company; William J: 
Robbins, director, New York Botanical Garden; 0. 
Wintersteiner, head, Division of Organie Chemisty, 
The Squibb Institute for Medical Research; 8. 4 
Waksman, professor of microbiology, New Jer’! 
State Agricultural Experiment Station; Karl Folke 
director of organie and biochemical research, Mere 
and Company; and C. S. Keefer, Evans Memor!! 
Hospital. The course was organized and is Deilg 


coordinated by H. T. Herrick and George W. Irvin 
Jrv., Bureau of Agricultural and Industrial Chemisty, 
U. S. Department of Agriculture. 
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A staff reorganization of the Harvard College Ob- 
rvatory has brought about the appointment of two 
jsociate directors and the formation of a new ad- 
y council, Dean Paul H. Buck, University provost, 
nounced on 25 October. Bart J. Bok, who has 
wrved as associate professor of astronomy for 7 
vears, Will become associate director under Harlow 
Shapley. Donald H. Menzel, professor of astrophys- 
es and chairman of the Department of Astronomy, 
vill become associate director for solar research. 
Members of the new advisory council are: Drs. Shap- 
ley, Menzel, and Bok; Cecilia Payne-Gaposehkin, Phil- 
lips astronomer ; Fred L. Whipple and James G. 
Baker, associate professors of astronomy; and Walter 
0). Roberts, superintendent of the High Altitude Ob- 
grvatory of Harvard University and the University 
of Colorado, Climax, Colorado, and research associate. 
Matters of policy in regard to research, observations, 
and the accumulation of scientific data will be con- 
sidered henceforth by the council. The staff reorgani- 
zation, according to Dr. Shapley, director, has been 
made necessary by the growth of the 100-year-old 
observatory and the increased demands upon members 
of the staff. 


yisor 


Medical research in‘ atmospheric environment and 
aviation medicine will be accelerated at the University 
of Illinois with the eompletion next summer of a new 
Physical Environment addition to the Research and 
Educational Hospitals at the Chicago Professional 
College Campus, Polk and Wood Streets. 

A. C. Ivy, viee-president of the University, said 
that architects are now at work on final drawings for 
the new addition, a one-story structure with sufficient 
ceiling height to house large pressure- and tempera- 
ture-controlled chambers, a large psychrometrie room, 
and an acoustie laboratory. 

Cost of the research addition will be $250,000. An 
idditional expenditure of $250,000 will be made for 
the major portion of the research equipment which, 
because of its size, must be installed before the walls 
of the buildings are completed. Chief installations in 
the Physical Environment Building will be five pres- 
sure chambers—two for experimentation on humans 
and three for experimentation on animals. Dr. Ivy 
said, 

One of the larger chambers will be eylindrical—7 
‘eet 6 inches in diameter and 18 feet long. In it tem- 
peratures of 60° to 150° F. and simulated altitudes 
‘orresponding with heights 10 miles above sea level to 
lepths as low as 200 feet below ‘sea level ean be 
created. 

The second large chamber will be rectangular— 
3 10x 22 feet. In it temperatures as low as — 60° F. 
and pressures comparable to those existing at altitudes 
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as high as 50,000 feet above sea level and at depths 
as low as 30 feet below sea level can be created. 

In the three animal chambers, all cylindrical and 
each 3 feet in diameter and 5 feet long, temperatures 
of 30° to 150° F. and pressures comparable to those 
existing at altitudes as high as 10 miles and depths 
as low as 200 feet below sea level can be created. 

The building will be 21x 50x 156 feet and will be 
constructed of steel and reinforced concrete with a 
brick exterior. The architectural contract has been 
let to Holabird and Root, Chicago architects. It is 
expected that construction contracts will be awarded 
early in 1947 and work started soon thereafter. The 
building will be completed in an estimated five or six 
months. E. P. Heekel, of E. P. Heckel and Asso- 
ciates, consulting mechanical engineers, Chicago, is 
working on the design of the chambers, psychrometrie 
room, acoustic laboratory, and the mechanical equip- 
ment for cantrolling the temperature, pressure, and 
humidity in the various units. 


The School of Mathematics, Institute for Advanced 
Study, will allocate a small number of stipends to 
gifted young mathematicians and mathematical physi- 
cists to enable them to study and to do rsearch work 
at Princeton during the academic year 1947-48. Can- 
didates must have given evidence of ability in research 
comparable at least with that expected for the Ph.D. 
degree. Blanks for applications may be obtained 
from the School of Mathematies, Institute for Ad- 
vanced Study, Prineeton, New Jersey, and are return- 
able. by 1 February 1947. 


The Department of Chemistry, Northwestern Uni- 
versity, has announced that the seminar on “Magne- 
tism and the Structure of Catalytically Active Solids,” 
given earlier this fall by P. W. Selwood, will be re- 
peated beginning 16 Deceinber 1946. The respense to 
the first seminar was so great that all registrants could 
not be taken; however, there are vacancies available 
at this time for the second session. Topics to be in- 
cluded at the seminar are as follows: 16 December, 
“General Principles of Magnetochemistry”; 17 Decem- 
ber, “Instrumentation”; 18 December, “Free Radicals 
and Complex Compounds”; 19 December, “Suscepti- 
bility Isotherms”; and 20 December “Curie Point 
Diagrams.” 

Each registrant will have an opportunity to make 
several measurements on a variety of catalytically 
active solids. Assistance will be given on the inter- 
pretation of the data obtained. Registrants are in- 
vited to bring their own samples for measurement, in 
addition to standard samples which will be provided, 
such as gamma-alumina, chromia-alumina, nickel- 
kieselguhr, copper chromite, ete. Those who wish to 
bring their own samples for measurement should com- 
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municate with Dr. Selwood in advanee. The Univer- 
sity will be provide housing, and the registration fee, 
including housing, is $125. Inquiries should be ad- 
dressed to Prof. Robert K. Summerbell, chairman of 
the Chemistry Department, Northwestern University, 
Evanston, Illinois. 


The Columbia Broadcasting System began a 13-week 
series of radio discussions on Tuesday, 12 November, 
6: 15-6: 30 P. M., EST, on “You and Alcohol.” The 
series will provide a more exhaustive survey than 
previous sporadic broadcasts have accorded this sub- 
ject. To acquaint the publie with facts about alcohol 
and circumstances arising from its use as a beverage, 
the series will deal with social, medical, religious, legal, 
psychologieal, physiological, and other aspects of the 
subject. 

Keynoting the programs was the initial discussion, 
entitled “A National Problem,” by E. M. Jellinek, 
biometrician and director of the Section on Alcohol 
Studies of the Laboratory of Applied Physiology, 
Yale, and director of the Yale Summer School of 
Aleohol Studies. 

Scheduled for the seeond and third broadeasts, 19 
and 26 November, are, respectively, Henry W. New- 
man, Stanford University Medical School, on “Alcohol 
and the Human Body”; and Carney Landis, professor 
of psychology, Columbia University, and principal re- 
search psychologist, New York State Psychiatrie In- 
stitute. and Hospital. 

Among other speakers scheduled for broadeasts in 
the “You and Alcohol” series are: Lyman Duryea, 
medical director of the National Research Council’s 
Committee on Problems of Alcohol; Selden D. Bacon, 
Department of Sociology, Yale University; and John 
Riley, professor of sociology, Rutgers University. 
Other participants in the series are to be announced 
later. 


Meetings 


The Northwest Scientific Association will hold its 
next annual meeting at Spokane, Washington, on 
27-28 December 1946, with R. F. Daubenmire, Depart- 
ment of Botany, State College of Washington, as 
program chairman. Officers for the present year are: 
H. T. Gisborne, Northern Rocky Mountain Forest and 
Range Experiment Station, Missoula, Montana, presi- 
dent; J. G. MeGivern, dean, College of Engineering, 
Gonzaga University, Spokane, vice-president; and G. 
OQ. Baker, Department of Agronomy, University of 
Idaho, Moscow, secretary-treasurer. Section chairmen 
are: Bacteriology and Public Health, H. W. Lundy, 
State Department of Health, Seattle; Botany-Zoology, 
R. A. Dietert, Montana State University, Missoula; 
Shemistry-Physies-Mathematics, T. O’Leary, S. J., 
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Gonzaga University; Engineering, Henry Gauss ,ipupa! 
versity of Idaho; Forestry, K. P. Davis, Monty B he 
State University; Geology-Geography, Phil E. Chis 
University of Washington, Seattle; Social Scienc 9 
Tascher, Montana State University; and Soil Cony 
vation, J. L. Schwendiman, Soil Conservation Servi 
Pullman, Washington. 
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The Advisory Council for the Mooseheart Lab, 
tory for Child Research will meet at Mooseheart, | 


nois, on 29-30 November and 1 December. The yeyffied 00 
bers of the Council are: John E. Anderson, directy . 
Institute of Child Welfare, University of Minnesim Charl 
Allan G. Brodie, head, Department of Orthodonii °° 
University of Illinois College of Dentistry; 5, 
tives 


Burgess, professor of sociology, A. J. Carlson, py 
fessor emeritus of physiology, Wilton Marion Knyg 
man, professor of anatomy and physical anthropolog 
Carl R. Rogers, professor of psychology, and Rk. Vi 
Tyler, chairman, Department of Edueation, all of thy 
University of Chicago; H. F. Helmholz, Section 
Pediatrics, Mayo Clinic; Ernest Horn, College ¢ 
Education, University of Iowa; R. L. Jenkins, De 
partment of Psychiatry, University of Illinois; (0. 4 5... 
Prosser, director, William Hood Dunwoody Institute othe 
Minneapolis; and Louise Stanley, special assistant \ 
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Recent Deaths 


Arthur Emanuel Hertzler, 76, professor of surgery 
at the University of Kansas Medical School for man 
years, died on 12 September. “He was the first t 
show that the fibrous tissue of the body is not: 
secretion of the connective tissue cells,” as was for 
merly believed. 
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Franklin Bache, 77, great-great-great-grandson 0 a 
Benjamin Franklin, and long an active member o! tiem. 
Franklin Institute, died on 17 September. Until Lis%..;, 


retirement 20 years ago, he was associated with coil 
mining companies. 
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Harris Perley Gould, 75, hortieulturist and author 
ity on fruit and vegetable research, died in Washitg: 
ton, D. C., on 17 October. Mr. Gould, who retired" 
July 1941 from the Department of Agriculture wher #% 
he was head of the Division of Fruit and Vegetable H, ; 
Crops and Diseases, Bureau of Plant Industry, bh! ng 
served with the Department since 1 July 1901. vari 


spec 


Melvin Dresbach, 72, professor of physiology and 
pharmacology, Hahnemann Medical College, and fo 
merly professor of physiology, Albany Medical Col- oe 
lege, died on 16 October. 
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Wilbur B. Rayton, 61, optical enginer and direct! gcho 
of the Scientifie Bureau of Bausch & Lomb Optic es 
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ausg, npany, died on 31 October while attending meetings 
Montylii& the Society of Motion Picture Engineers in San 


aye. 7 ohn Hillyer White, 66, a metallurgist with the New 
a a By Laboratories of the Bell Telephone Company for 


b years, died on 30 October. 


sibert Sherman Eastman, 64, head of the Chemistry 


eart, [jfmmepartment, University of Delaware, for 20 years, 
he meqimmed on 4 November. 
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Charles S. Myers, 73, British psychologist, died on 
D October. Dr. Myers was a member of an expedi- 
n in 1898 to study the vanishing culture of the 
tives of the Torres Straits region. Prof. H. J. 
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Fleure states in The Times, London, that: “The idea of 
that expedition was inspired by a vision of the unity 
of the sciences studying mankind socially, psycholog- 
ically, and physically in the past as well as in the 
present. . . . Myers came back to use his experience 
in studying his fellow citizens in Britain, and on this 
basis he built up his valuable work on the guidance 
of young people in the choice of occupation and on 
industrial psychology generally.” A few days before 
Dr. Myers’ death, the National Institute of Industrial 
Psychology, which he had founded and of which he 
had served as head, celebrated its 25th anniversary. 
Upon this oceasion, Sir Stafford Cripps stated that 
cecupational psychology has become “the very core 
of our problem of production.” 


Opology 


Letters to 


ction of 


the Editor 


lege 
0S, Def rogressive Evolution 


‘ C. 4 Doubt has been expressed by Aldous Huxley as to 
\shitutgi@hether progress has really been of any advantage to 
stant tifankind. If it isn’t good for us, we want none of it, 
ft Agrji@ut change is inevitable, and if we don’t want progres- 
ive change, we are sure to get something else which may 
fot be any better for us. So let us inquire what we 
bean by progress before we throw it into the discard. 
Human evolution, as Julian Huxley has emphasized, is 
ctually going on at a greatly accelerated pace in our 
sme. We have beeome ‘‘consciously evolutionary,’’ but 
there do we think we are going? 

not 4) Evolution implies change, which may be either pro- 


urgery 
many 
irst t 


lor or regressive, Progressive organic evolution may 
me defined as change in the direction of increase in the 
ange and variety of adjustments of the organism to its 
fivironment. This involves increase in the complexity of 
Structure, ensuring sensitivity to a greater variety of 
livironing energies and more refined sensory analysis, 
Blaboration of more varied and efficient organs of re- 
Bouse, and more complicated apparatus of central con- 
ithor feo! (nervous, vaseular, endocrine, ete.). In the ease of 
hinge Teproduetive functions, increase in. complexity is in 
eecneral correlated with the preceding changes in adapta- 
tion to diverse modes of life. 

| These progressive evolutionary changes are primarily 
1 the interest of the individual organism—its survival 
pind enlargement of the range of its activities, with more 
varied needs and satisfactions. The adaptation of a 
and fMePecies as a whole to some particular niche of the environ- 
for e''t may or may not be progressive; in the ease of many 
(ol MEP*"8sites, for instanee, it is regressive. 

In the human realm these biological factors are opera- 
sive, but they are in large measure subordinated to psy- 
Bchological factors of different order. Human evolution 
“ssentially social evolution, and increasingly so. Both 
and satisfaction depend upon an efficient social 
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organization which can be intentionally controlled. Under 
present conditions in a high culture this control must be 
by voluntary consent of a majority of the people. Con- 
trol enforced by tyrannical power is unstable, and it re- 
sults always in regression. Progress in this realm de- 
mands cooperative association with voluntary renuncia- 
tion of some personal and group advantage and sover- 
eignty. Our needs and desires have grown out of bounds 
and can be satisfied only by working harmoniously with 


‘others for mutual benefits or in lawfully ordered com- 


petitive enterprises. 

At the moment we seem to be in a back-eddy of rever- 
sion to bestial standards of selfish concern for personal, 
group, and national advantage in disregard of social wel- 
fare and stability. This can be changed if enough of us 
want to and are willing to pay the price. It is fortunate 
that under the surface of our present disorder there is, 
as there always has been, a strong human craving for 
decency, justice, and social stability based on individual 
responsibility for the welfare of the group, and the group 
has now been enlarged to include the whole world. This 
key to social progress has not been lost, and it is up to 
all of us to recognize it and use it. 

C. JuDSON HERRICK 
236 Morningside Drive, Grand Rapids, Michigan 


Addendum to “Cytoplasmic Diseases and Cancer” 

Since the appearance of our report (Science, 1945, 102, 
591), articles written by Graffi (Z. Krebsf., 1939, 49, 
477; 1940, 50, 196, 501) came to our attention. In these 
articles Graffi developed a theory on the derivation of 
viruses from mitochondria (cf. Graffi’s extensive and 
valuable literature review) and the possible role of 
mutated mitochondria in the causation of neoplastic dis- 
eases, which is almost identical with the views expressed 
by us. Graffi developed these theories on the basis of a 
study in which he demonstrated that certain fluorescent 
carcinogens, as benzopyrene, are absorbed specifically on 
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the mitochondria of animal cells. 
theoretical conclusions as Graffi but from an entirely 


by plant viruses. 
physiological observations, we were led to the concept 
that certain viruses have evolved from mitochondria or 
their constituents, implying that similarly modified mito- 
chondria of animal origin can reasonably be expected to 


resented by the neoplastic diseases. 
note that two entirely independent groups of research 
workers arrived at identical concepts although starting 
from different points. 
prevented us from giving due credit to the considerations 
of Graffi, who terminates his article with the following 
sentence, which we translate: 


We came to the same 


different approach, in that, in our studies, we were able 


to show that in plants modified mitochondria (plastids) 


induce diseases that are fundamentally like those induced 
Also, on the basis of chemical and 


be disease causing and that these diseases might be rep- 
It is interesting to 


We regret that our oversight has 


‘“May it however once more especially be emphasized 


that at the present these trains of thought are still purely 
speculative and that they have already partially been 
expressed by other authors in one way or another. 
ever, it might pay to follow them experimentally in one 
ease or another.’’ 


How- 


Mark W. Woops 
University of Maryland, College Park, Maryland 
H. G. puBuy 


Industrial Hygiene Research Laboratory 
National Institute of Health, Bethesda, Maryland 


A Note on “Radioactive Hydrocarbons” 
In a letter describing the synthesis of mesitylene from 


radiocarbon dioxide by A. V. Grosse and 8S. Weinhouse 


(Science, 1946, 104, 402), an error in representation has 


been introduced which may be very misleading to those 
inexperienced in the use of isotopic materials in the syn- 
thesis of organic substances. 


The two cyclic products obtained, namely, mesitylene 


and the corresponding trimethyl cyclohexane, must be 
labeled with Carbon 14 in all three positions in the ring 
on the carbons bearing the methyl groups. 
of inactive acetone with the carbonyl-labeled acetone in 
Step 4 merely accomplishes a dilution of the resulting 
activity. 


The mixing 


M. CALVIN 


Radiation Laboratory, University of California 


A Designation for Micronutrients 


In a letter entitled ‘‘ Quantification of Micronutrients’’ 
(Science, 1946, 104, 303), Harold N. Simpson recommends 


that the micronutrients (vitamins and trace minerals) be 
reported in micrograms per gram. 


I have found this designation to be undesirable for the 


following reasons: The technician making up rations does 
not ordinarily actually weigh in micrograms and must 
recalculate to some practical unit, vsually milligrams. It 
is surprising how frequently an error can be made in this 
process. 
enlt to visualize as a definite quantity, but everyone 
knows approximately what a ‘‘milligram’’ looks like. 


Furthermore, the term ‘‘microgram’’ is diffi- 
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For this reason I have found the most suitable designa. 
tion for micronutrients to be ‘‘ milligrams per kilogram,» 
Quantities so expressed can be stated interchangeably as 
‘‘mg. per kilo.’’ or as ‘‘ppm.’’ 


A, 
Colorado A § M College, Fort Collins 


Reprint Filing—Perennial Problem 


L,. R. Richardson recently described a system of {ijjyo | 


reprints alphabetically by author (Science, 1946, 104, 
181). He uses manila envelopes for the reprints of eg¢) 


author, and a cross-reference by subject is maintaineg J 


on index cards. Richardson also quoted Smith (Guide 1, 
the literature of the zoological sciences. Burgess Py) 
lishing Co., 1943), who advocated filing all reprints 
numerically as received. With this latter method a card 
index for both subject and author must be maintained—, 
distinct disadvantage to those not having secretaria] 
help—and, as Richardson points out, it is an unnatur! 
method. An objection to filing by author is that, unless 
the author’s name is remembered, the subject index card 
must first be consulted. Considerable time is also jy 
volved in extracting from the file several papers on the 
same subject unless they happen to be by the sam 
author. 

Although the filing system to be described may not be 
suited to all subjects or to special cases, it has bee 
found very satisfactory for the subject of pharmacolog 
(including papers on the closely related biological s¢i 
ences) and should be adaptable to many other fields. 
The reprints are filed by subject and are given cod 
numbers analogous to the Dewey decimal system used by 
libraries, An author index is maintained on index ecards. 
A few examples will be given to illustrate how the system 
is applied. 

The subjects were first separated into several! classes 
of code numbers. Numbers 00. to 09. inelude all papers 
dealing with drugs acting on the central nervous system; 
numbers 10. to 19., those dealing with the autonomic 
nervous system; 20. to 29., those dealing with circula- 
tion; and so on to 90. to 99., which is a miscellaneous 
classification. 

Within the classes individual subjects were assigned 
code numbers. For example, number 00. represents 
analepties and convulsants; number 01., centrally acting 
nonopiate analgesies; 02., the general anesthetics; am 
so on. 

Occasionally it was found that the use of subgroups 
was necessary. For example, the subject of vitamins 
was assigned to the 60.-69. class. Group 61. contails 
general papers on vitamin B, while number 61.1. is for 
papers on thiamine; 61.2., papers on riboflavin; 61.. 
papers on pyridoxine; ete. 

Individual reprints under each subject are numbered 
serially as received. The code and serial numbers 4! 
combined and placed in the upper right-hand corner in 
red ink; thus, for example, 02.1, 02.2, 02.3, ete., or, ® 
with subgroups, 61.1.1, 61.1.2, 61.1.3, ete. 

The same numbers are also placed on the author index 
ecards, which contain only the author’s name, the title 
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of the paper, and the code number. It would also be 
,ivisable to put the code number on any abstracts made 
of the reprints. However, doing this may add a bit of 
extra work, since abstracts are often made from the 
article before a reprint is obtained and cata- 
youed. Although I have not found it necessary, it is 
suggested that if any group becomes overburdened with 
reprints, the titles be listed numerically on a sheet in- 
wrted at the beginning of the group. If the group 
pecomes still bigger, a subject card index file could be 
st up as suggested by Richardson. 

Instead of envelopes for holding the reprints I have 
yen using pamphlet boxes, 7 inches wide x10 inches 
highx 33 inches deep. When necessary, reprints are 
trimmed to 7 inches x 9} inches, or those too large to be 
immed are folded. Trimming or folding has not been 
found a serious handicap, since only about one-fourth 
are too large for this size of box. Spacer cards with 
index tabs giving the subject and code-number separate 
the different groups of reprints. If the boxes are kept 
ata minimum of three-quarters full, there is little more 
waste space than that represented by the thickness of 
envelopes, especially when the envelopes may hold in 


original 
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many cases no more than a single reprint. If envelopes 
were used for filing by subject, there would be, at least 
in most fields, far fewer needed than in filing by author. 

When a box becomes full, the rear group of reprints 
is transferred to the next box, and a similar shift is 
made in successive boxes. In a rapidly growing collection 
new boxes should be inserted at intervals. The effort in 
making such a rearrangement from time to time is mini- 
mal. A card on the outside of each box gives the code 
number and subject of each group in the box. The ecard 
is slipped into a shallow pocket made by pasting a cut 
envelope on the outside of the box. The code numbers 
and subjects are visible above the edge of the pocket. 

In setting up the system some thought should be given 
both to the classes of subject matter and to the group 
titles. As I have employed the system, nearly every 
class has some unused group code numbers which are 
available for future expansion. With the use of sub- 
groups expansion of the filing system is virtually un- 
limited. 

R. H. K. Foster 
Department of Pharmacology 
St. Louis University School of Medicine 


Book Reviews 


Acetanilid: a critical bibliographic review. Martin Gross. 
New Haven: Hillhouse Press, 1946. Pp. 155. $3.00. 
This review of acetanilid is the first of a series of 

monographs from the Institute for the Study of Anal- 

gesic and Sedative Drugs. It is introduced by H. W. 

Haggard, director of the Laboratory of Applied Physiol- 

ogy, Yale University, and will be followed by other 

volumes under the same editorship dealing with salicy- 
lates, phenacetin, bromides, and antipyrine. Not only 
are these intended to furnish for investigators a critical 
review of the whole literature, but they also collect and 
evaluate the previous and encourage additional research. 

The present work is an excellent survey of the problems 
which have been studied by biochemists, pharmacologists, 
and clinicians sinee acetanilid (antifebrin) was intro- 
duced in 1886 by Cahn and Hepp as the first modern 
intipyretic. The material is discussed in several meticu- 
ously elaborated chapters. The most important are: 

The Fate of Acetanilid in the Body,’’ ‘‘ Therapeutic 

se, ‘‘Pharmacology and Toxicology With So-called 

Mises of Acetanilid-Poisoning,’’ and ‘‘The Question of 

Addiction or Habituation.’’ Pharmacologists and clini- 

fang will find in all these chapters that, despite 60 years 

experimental and practical research, a wide field is 

pall open for new investigations to confirm and angment 

Pider studies and to ascertain new facts about the anti- 

‘Yretic, analgesic, and toxic action of this drug, so fun- 

Famental to our knowledge of all antipyretics *subse- 

ently diseovered. Its excellent and critical contents are 

‘pported by an extensive bibliography of 763 references. 


All scientists interested in the progress of experi- 
mental or clinical therapy will find stimulating material 
for study in this outstanding volume, which is highly 
recommended. 

ERNEST P. PICK 
Laboratories of the Mount Sinai Hospital, New York City 


The dynamics of human adjustment. Percival M. Sym- 
onds. New York: D. Appleton-Century, 1946. Pp. 
xiv + 666. $5.00. 

This book gives evidence of the increasing interest in 
dynamic psychology, which the author defines as ‘‘con- 
cerned with the ways in which an individual satisfies his 
inner drives from the physical and social world in which 
he lives.’’ The scope and level of the volume show that 
it is intended primarily as a textbook for advanced stu- 
dents who are preparing for professional work in clinica! 
psychology. 

The six opening chapters deal with general principles 
of dynamic psychology. The thesis of these chapters is 
that the frustration of human drives leads to aggression, 
that aggression meets with punishment, that punishment 
is the source of anxiety, and that anxiety, in turn, is the 
basis of substitutive and neurotic behavior. The seventh 
chapter, on defenses against anxiety, is a transition to 
the core of the book, which discusses at length each of 
the mechanisms of adjustment, including fixation, re- 
gression, repression, displacement, introjection, projec- 
tion, identification, sublimation, reaction and reversal 
formation, compensation, rationalization, and fantasy. 
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There is a final chapter on the criteria of normality. It 
may be regretted that the author did not add a system- 
atic presentation of psychotherapy, although therapeutic 
considerations are included in a number of the chapters 
on the mechanisms. The bibliography of 883 items is 
unusually complete and accurate, and includes brief com- 
mentaries on almost all of the references. 

Most of the material in the introductory chapters is 
compatible with the trend of eclectic American psy- 
chology, based on physiological and experimental con- 
cepts and evidence. The chapters on the mechanisms are, 
as the Preface states, ‘‘frankly psychoanalytical’’ in 
point of view. In many instances the objective and psy- 
choanalytic approaches have been blended harmoniously, 
but in others the reconciliation has not been accomplished 
suceessfully, with the result that contradictory statements 
sometimes occur in close proximity. For example, page 
138 says: ‘‘ Anxiety is learned. . . . Since anxiety is a 
response to the anticipation of danger, it must have been 
learned from the actual situation of danger....’’ Page 
140 states: ‘‘ Anxiety puts in its first appearance at birth 
and is evidenced by the infant’s first spasmodic efforts 
to catch its breath and to utter its first wail.’’ Contra- 
dictions such as these are but the growing pains of an 
immature but vigorous area of investigation. In spite 
of them, the clinical and analytical material is of value 
as a storehouse of hypotheses that, in time, will be drawn 
into the structure of scientific psychology. 

Symonds’ book is a worthwhile contribution to progress 
in the merger of psychology and psychoanalysis. 

LAURANCE SHAFFER 
Teachers College, Columbia University 


pH and plants: an introduction for beginners. James 

Small. New York: D. Van Nostrand, 1946. Pp. vii + 

216. $4.00. 

Considering that ‘‘many biological reactions tend to 
vary as the logarithm of the hydrogen-ion concentration 
or activity,’’ the author has assembled from ‘‘the litera- 
ture, now immense .. . samples over a wide field to illus- 
trate methods of approach and type of results.’’ Ab- 
stracts or summaries of numerous research papers are 
more or less loosely grouped together in chapters on pH 
in relation to plant sap, cell walls, protoplast, plant 
enzymes, aquatic life, plant pathology, and succulents. 

In a chapter on ‘‘Soil pH and Plants’’ selected species 
are assigned to a series of classes termed ‘‘acidiphilous, 
acid-tolerant, amphi-tolerant, mesophilous, alka-tolerant, 
and alkaliphilous.’’ The distinction of presumed ‘‘ phily’’ 
from tolerance is based, however, merely on slight numer- 
ical differences in reported pH ranges. 

There is a bibliography of some 300 titles, on the whole 
well selected, although one misses the names of Aslander, 
whose studies of the antagonism of hydrogen by other 
ions are of considerable interest. No clear-cut logical 
treatment with concise conclusions or summaries of the 
results obtained in the various fields is given, but a 17- 
page index makes possible the location of many scattered 
items. 

Epear T, WHERRY 
University of Pennsylvania 
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